INTRODUCTION
============

Cancer is defined as a large group of diseases that can affect any part of the body. It presents an uncontrolled growth of abnormal cells that can spread to other tissues.^(^ [@B1] ^)^ It is also a worldwide public health problem -- one of every seven deaths in the world is caused by cancer, which supersedes deaths by HIV/AIDS, tuberculosis and malaria combined.^(^ [@B2] ^)^ The World Health Organization (WHO) estimates that, by 2020, there will be 15 million new cases in the world,^(^ [@B3] ^)^ whereas in Brazil, 420 thousand new cases of cancer were estimated for 2016-2017, not including non-melanoma skin cancer (approximately 180 thousand).^(^ [@B4] ^)^

When dealing with a severe chronic disease such as cancer, the subject of death is present from diagnosis to treatment and post-treatment.^(^ [@B5] ^)^ That is why the Terror Management Health Model suggests that patients avoid situations that may be reminiscent of death, especially when the possibility of decreasing the vulnerability to death seems absent.^(^ [@B6] ^)^ Therefore, perceiving cancer as a death sentence may hinder early diagnosis, adherence to screening programs, and cancer treatment.^(^ [@B7] ^)^

This is important especially regarding elderly patients, among whom the incidence of cancer increases significantly. As people age, there is an accumulation of cancer-specific risk factors,^(^ [@B8] ^)^ including: cumulative exposure to sun and ionizing radiation;^(^ [@B2] ^)^ contact with alcohol, tobacco and air pollution; poor dietary habits; and exposure to infections, all of which are risk factors for a variety of cancers. The most prevalent types of cancer worldwide are: skin, lung, colorectal, prostate,^(^ [@B8] ^)^ and breast.^(^ [@B9] ^)^

In addition to the accumulation of risk factors, the immune system is also compromised with old age and it is therefore less efficient against cancer. Elderly patients present a decreased T cell repertoire in comparison to the clonal variety found in young individuals, which reduces one\'s ability to react to infections. Senescent T cells do not express costimulatory molecules, such as CD27 and CD28, which are important in the interaction with B-lymphocytes and other antigen-presenting cells for the production of antibodies, and activation and long-term maintenance of T-cells.^(^ [@B10] ^)^ Considering the facts above, expectations for 2030 are that 70% of all cancer cases in the United States will occur in the elderly population.^(^ [@B11] ^)^

Considering that elderly individuals have the highest risk of developing cancer, this population must count on reliable and accurate information to prevent the disease. It is thus paramount that we understand how cancer is perceived by elderly patients. By understanding that, we can predict health-related behaviors and therefore create strategies for health education and better cancer prevention in this specific group.

OBJECTIVE
=========

To analyze cancer perception in the elderly population, correlating data obtained from the variables sex, age, and past history of cancer.

METHODS
=======

This research was approved by the Research Ethics Committee of studies conducted in human subjects of *Hospital Universitário Onofre Lopes* - *Universidade Federal do Rio Grande do Norte*, under protocol number 327,967, CAAE: 17263913.0.0000.5292, and was carried out in accordance with resolution 466/12 of the National Health Council and the Declaration of Helsinki. All participants were fully informed and consented to participating in the study and signed an informed consent form.

To calculate the sample, we considered the population of elderly individuals living in the city where the study was conducted 84,323 inhabitants, according to the last census.^(^ [@B12] ^)^ We established the sampling error at 5%, confidence interval at 95%, and homogeneity at 80%, which yielded a recommended sample size of 246 individuals, which was rounded up to 300. The study includes individuals aged over 60 years, admitted to the *Hospital Universitário Onofre Lopes*, in the city of Natal, RN, Brazil, between November 2013 and September 2015, and were randomly selected for an interview.

Initially, the patients were approached by the researchers and received information about the study. Those who agreed to participate signed an Informed Consent Form. After that, we applied a questionnaire with ten questions about cancer perception ([Annex 1](#app1){ref-type="app"}) based on the Health Information National Trends Survey (HINTS - <https://hints.cancer.gov/docs/Instruments/HINTS_4_Cycle_2_English.pdf>). The participants were asked how many people they believed usually survive cancer five years after the diagnosis, and about their perception of individual cancer risk. They were also asked if they agreed with some statements about the diversity of recommendations about prevention, the possibility of reducing the risk of cancer, causality, screening, and pessimism.

This research instrument was originally developed from a National Cancer Institute initiative to evaluate the standards of health and cancer information use, and how cancer risks are evaluated by the population, so that researchers could have the means to investigate new theories about health communication.^(^ [@B13] ^)^ Health Information National Trends Survey is currently considered the main data source about cancer related communication in the United States, and has been adapted to and used in research studies in other countries, including in Brazil.^(^ [@B14] ^)^

Statistical analysis
--------------------

The statistical analysis was done using the software Statistical Package for Social Sciences (SPSS, Chicago, IL, USA), version 22.0 for Windows, in a descriptive manner and with a multivariate logistic regression model. Obtained data were stratified for sex, age, and history of cancer. Statistical significance was established at p\<0.05.

RESULTS
=======

The total sample included 300 elderly patients, 174 of whom were female (58%). Of those interviewed, 194 (64.6%) were aged 60-69 years, 89 (29.7%) were 70-79 years, and only 17 (5.7%) were 80-89 years. Mean age of population was 67.82 years (minimum 60 years and maximum 88 years). Of all the participants, 29 (9.7%) had a past history of cancer, and the most common types were: eight cases of breast cancers (2.7%), seven cases of prostate cancer (2.3%), and three cases of non-melanoma skin cancer (1%).

In the evaluation of cancer perception, participants were asked ten questions, which gave us a total of 2,723 answers -- 1,124 (41.3%) were considered pessimistic and 1,599 (58.7%) were considered optimistic. That showed the predominance of a positive view regarding cancer in the sample (data not shown). Some individuals decided not to answer some questions (277 questions were left unanswered).

Through multivariate logistic regression, we analysed associations of cancer perception and sex, age, and past history of cancer of patients ([Table 1](#t1){ref-type="table"}). No relevant differences were found in this study between the male and female population regarding cancer perception.

###### Associations of perception of cancer and sex, age and past history

                                                              Sex                            Age         History of cancer                                                                                              
  ----------------------------------------------------------- ------------------------------ ----------- ------------------------------- ------------------------------- ----------- ---------------------------------- -----------
  Few people survive cancer                                   0.768 (0.449-1.314; p=0.335)   Reference   1.868 (0.492-7.096; p=0.359)    2.543 (0.642-10.069; p=0.184)   Reference   0.379 (0.167-0.858; p=0.02)        Reference
  Many recommendations regarding cancer prevention            0.845 (0.475-1.502; p=0.566)   Reference   4.022 (0.507-31.929; p=0.188)   3.403 (0.408-28.344; p=0.258)   Reference   1.227 (0.436-3.453; p=0.698)       Reference
  It is difficult to reduce the chance of developing cancer   1.391 (0.848-2.280; p=0.191)   Reference   0.498 (0.147-1.692; p=0.264)    0.499 (0.141-1.767; p=0.281)    Reference   1.979 (0.893-4.384; p=0.093)       Reference
  Everything causes cancer                                    0.918 (0.551-1.529; p=0.743)   Reference   1.121 (0.361-3.481; p=0.843)    0.704 (0.217-2.285; p=0.559)    Reference   0.898 (0.385-2.097; p=0.804)       Reference
  Early detected cancer can be cured                          0.392 (0.152-1.014; p=0.054)   Reference   1.208 (0.145-10.077; p=0.861)   0.998 (0.110-9.085; p=0.999)    Reference   [\*](#TFN2){ref-type="table-fn"}   Reference
  I can suspect I have cancer before diagnosis                0.704 (0.419-1.183; p=0.185)   Reference   2.179 (0.759-6.251; p=0.148)    1.723 (0.573-5.181; p=0.333)    Reference   1.524 (0.681-3.408; p=0.305)       Reference
  Regular exams can identify cancer in an initial phase       0.622 (0.175-2.209; p=0.462)   Reference   0.103 (0.021-0.499; p=0.005)    0.194 (0.038-1.002; p=0.05)     Reference   1.662 (0.192-14.356; p=0.644)      Reference
  Cancer is primarily caused by behavior                      0.816 (0.469-1.418; p=0.47)    Reference   0.880 (0.281-2.755; p=0.827)    0.577 (0.171-1.949; p=0.376)    Reference   0.653 (0.283-1.510; p=0.319)       Reference
  When I think about cancer, I think about death              0.959 (0.591-1.556; p=0.864)   Reference   0.925 (0.329-2.604; p=0.883)    1.277 (0.434-3.762; p=0.657)    Reference   0.451 (0.203-1.002; p=0.05)        Reference
  I will very likely develop cancer in the future             0.781 (0.397-1.537; p=0.475)   Reference   0.846 (0.200-3.577; p=0.820)    1.528 (0.333-7.015; p=0.586)    Reference   2.105 (0.772-5.742; p=0.146)       Reference

It was not possible to carry out the test, since no patient with a positive history of cancer disagreed.

OR: odds ratio; 95%CI: 95% confidence interval.

In relation to age, individuals aged over 80 years showed a statistically higher chance of believing that regular examination can detected cancer in its early stages in comparison to the age group 60--69 years (odds ratio -- OR: 0.103; 95% confidence interval -- CI 95%: 0.021-0.499; p = 0.005).

With regards to history of cancer, the individuals who said they had previously been diagnosed with cancer showed a higher statistical chance of believing that few people survive cancer, in comparison to those without a history of the disease (OR: 0.379; 95%CI: 0.167-0.858; p=0.02). No participant with a history of cancer disagreed with the statement that cancer can be cured when detected early.

Other associations between the studied variables did not yield statistically significant results.

DISCUSSION
==========

In general, the elderly population is skeptical of the effectiveness of secondary cancer prevention.^(^ [@B15] ^)^ However, when we stratified this group into categories, certain singularities stood out, which suggests some heterogeneity within this population, especially regarding the perception of cancer screening.

When the interviewed population was stratified into age groups, we found that the subgroup ≥80 years presented the highest chance of believing that regular examination can detect cancer early on. An American study about colorectal cancer screening in elderly patients^(^ [@B16] ^)^ detected that individuals between 65 and 74 years had the lowest percentage in terms of regularly visiting a doctor, which is associated to the fact that they were also not up to date regarding colorectal cancer screening. In light of that finding, a possible explanation for the results of our study would be that individuals aged ≥80 years go to the physician more frequently, and thus have more frequent contact with medical professionals who highlight the importance of screening than the younger population. However, further studies are necessary to confirm this hypothesis.

Regarding history of cancer, elderly with a history of cancer is more likely to believe that few people survive the disease. Considering the significant increase we have seen in the survival rate of several types of cancer,^(^ [@B17] ^--^ [@B19] ^)^ including in Brazil,^(^ [@B20] ^)^ we would expect that those who have survived it would be more optimistic and believe that a considerable number of people can live many years after treatment. Nevertheless, our results point in the opposite direction.

This apparent contradiction is better understood when we consider the Dual Processing Theory,^(^ [@B19] ^,^ [@B21] ^)^ which states that human beings are able to react with different intensities to memories of positive and negative past experiences because the brain processes these situations differently. A study from the United Kingdom^(^ [@B19] ^)^ applied these concepts in the context of cancer, and obtained pessimistic answers more quickly and with a higher emotional charge in comparison to optimistic answers, which were given second and with a much lower emotional charge. Another important point described by the Dual Processing Theory is that a mental picture that we can easily put together is interpreted by the brain as a frequently occurring event.^(^ [@B19] ^)^

Therefore, we can suggest that once diagnosed with cancer and thus immersed in healthcare providing environments, elderly patients will be in contact with other patients\' positive and negative experiences. Due to dual processing, negative experiences are more powerful and therefore more vividly stored in the mind. Consequently, these negative experiences are perceived to be more frequent, which is why there is this perception that most cancer patients have a low survival rate.

It is noteworthy that, even though the Dual Processing Theory as described above can explain pessimistic perception after diagnosis of cancer, what we present here is a cross-sectional study, and so it does not show the relation of temporality between the construct of pessimistic perception of cancer and past history of cancer. Therefore, we do not know if the individual had a pessimistic conception even before the diagnosis, or if his pessimistic perception was formed after the diagnosis.

Even though individuals with a history of cancer tend to have pessimistic thoughts about cancer survival, in our study we found that all participants with a history of the disease believe that cancer can be cured when detected early. One possible explanation for this optimistic conception is the increase of mass educational campaigns that spread information about the importance of an early diagnosis. In Brazil, the relevance of health-related programs against cancer has been recognized since 1920,^(^ [@B22] ^)^ to mobilize the society to take part in actively preventing the disease by raising awareness and seeking behavioral changes.^(^ [@B23] ^)^

One study from the United States^(^ [@B24] ^)^ found similar results to ours, and reported that individuals with a past history of cancer have more concerns about having new cancers and have a higher risk of developing different neoplasms,^(^ [@B24] ^,^ [@B25] ^)^ which might motivate them to more actively seek an early diagnosis and methods of prevention.

Knowledge dissemination is important regardless of a past history of cancer. In our study, patients with or without a history of the disease believe that an early cancer diagnosis improves their chances of survival: that was true of 91.0% of the interviewed participants (data not shown) in our study, which is similar to what many other authors observed.^(^ [@B24] ^)^

Regarding the individuals without a history of cancer, our study showed that they tend not to think about death when they think of cancer. However, a study conducted in the United States found different results, observing that patients without a history of cancer avoid medical appointments, which they believe evoke death-related thoughts.^(^ [@B26] ^)^ The study also found that those with a history of cancer tend to not to think of cancer as a death sentence.^(^ [@B24] ^)^

The difference between our results and those obtained in the abovementioned study can be explained by analyzing the prevalence of cancer survivors, which is the number of survivors per 100 thousand diagnosed adults in both countries, in the last 5 years. In Brazil, this prevalence is 720.2, while in the United States, it is 1,892.1, which shows poorer survival of Brazilians than of Americans.^(^ [@B27] ^)^ Among the possible causes are low access to medical resources, insufficient availability of certain public services, a system that cannot keep up with the demand for healthcare, and a shortage of investments in healthcare.^(^ [@B28] ^)^

The American Cancer Society (ACS) stated the survival of patients diagnosed with cancer in one particular country is an important measurement of the efficacy of that country\'s health system regarding cancer diagnosis, management, and treatment. Another data that suggests a poorer performance of the Brazilian health system can be observed when we compare years of life lost due to cancer per 100 thousand individuals. Brazilians lose 2,117 years, while Americans lose 2,031.^(^ [@B27] ^)^

Thus, considering the challenges cancer patients face when dealing with the Brazilian health system, and the difficulties that are inherent to cancer treatment, which is aggressive, invasive and stressful,^(^ [@B5] ^)^ we can understand the pessimistic view of participants with a history of the disease in comparison to those without a history -- the latter have never faced these obstacles and difficulties and therefore tend not to associate cancer with death.

The results of the study provide behavioral data related to health of elderly patients that can aid in the development of education and cancer prevention strategies for this population. Additionally, disseminating appropriate information to the elderly population will reduce the level of concern and anxiety generated by the possibility of developing cancer or by the experience of having the disease.

CONCLUSION
==========

Elderly patients aged ≥80 years showed a greater chance of believing that regular examinations can detected cancer in its initial stages, which may be related to the higher frequency of medical visits in this age group. Individuals with a previous history of cancer, in turn, show a higher chance of believing that few people can survive the disease, which may be associated to the more vivid intensity of negative memories related to cancer. Furthermore, all interviewees with a previous history of cancer agreed that cancer can be cured when detected early, which is probably due to the many prevention campaigns that stress the importance of an early diagnosis. The conceptions observed in the studied sample are potential targets for educational and communicative approaches that seek better efficacy in cancer prevention.
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  ---------------------------------------------------------------------------------------------------------------------- ----- ---------------------- -----
  Age                                                                                                                          Have you had cancer?   
  Sex M ( ) F ( )                                                                                                              What type?             
  **1. In your opinion, how many people with cancer remain alive 5 years after developing the disease?**                                              
  Few                                                                                                                    ( )   Almost everyone        ( )
  Half                                                                                                                   ( )   Refuses to answer      ( )
  Many                                                                                                                   ( )   Does not know          ( )
  **Tell me if you agree, disagree or have no opinion regarding the following statements:**                                                           
  **2. There are so many different recommendations about preventing cancer, it\'s hard to know which ones to follow.**                                
  Agree                                                                                                                  ( )   Refuses to answer      ( )
  Disagree                                                                                                               ( )   Does not know          ( )
  **3. There\'s not much you can do to lower your chances of getting cancer.**                                                                        
  Agree                                                                                                                  ( )   Refuses to answer      ( )
  Disagree                                                                                                               ( )   Does not know          ( )
  **4. It seems like everything causes cancer.**                                                                                                      
  Agree                                                                                                                  ( )   Refuses to answer      ( )
  Disagree                                                                                                               ( )   Does not know          ( )
  **5. Cancer is a disease that can be cured when detected early.**                                                                                   
  Agree                                                                                                                  ( )   Refuses to answer      ( )
  Disagree                                                                                                               ( )   Does not know          ( )
  **6. People can believe to have cancer before being diagnosed.**                                                                                    
  Agree                                                                                                                  ( )   Refuses to answer      ( )
  Disagree                                                                                                               ( )   Does not know          ( )
  **7. If I undergo regular cancer screening I can detect the disease at a stage when it is easier to treat it.**                                     
  Agree                                                                                                                  ( )   Refuses to answer      ( )
  Disagree                                                                                                               ( )   Does not know          ( )
  **8. Cancer is mainly caused by one\'s behavior or life style.**                                                                                    
  Agree                                                                                                                  ( )   Refuses to answer      ( )
  Disagree                                                                                                               ( )   Does not know          ( )
  **9. When I think about cancer, I automatically think of death.**                                                                                   
  Agree                                                                                                                  ( )   Refuses to answer      ( )
  Disagree                                                                                                               ( )   Does not know          ( )
  **10. In your opinion, how likely are you to develop cancer in your lifetime?**                                                                     
  Very unlikely (0-25%)                                                                                                  ( )   Very likely (100%)     ( )
  Unlikely (25-50%)                                                                                                      ( )   Refuses to answer      ( )
  Neither unlikely nor likely (50-75%)                                                                                   ( )   Does not know          ( )
  Likely (75-99%)                                                                                                        ( )                          
  ---------------------------------------------------------------------------------------------------------------------- ----- ---------------------- -----

Based on: Health Information National Trends Survey (HINTS - <https://hints.cancer.gov/docs/Instruments/HINTS_4_Cycle_2_English.pdf>).
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